INTRODUCTORY COMMENTS 

Claims 72-135 were pending in the subject application prior to entry of this 
Amendment. New claims 136-248 are being added via this Amendment. The Applicant 
notes that new claims 136-248 have been copied from U.S. Patent Application No. 
10/1 12,745 to Michelson (U.S. Patent Application Publication No. 2002/0161442) to preserve 
the Assignee's right to provoke an interference under 35 U.S.C. §135. The Applicant 
respectfully requests consideration and allowance of the subject application including now 
pending claims 72-248. 
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AMENDMENTS TO THE CLAIMS: 



1-71. (Canceled) 

72. (Previously Presented) An interbody spinal implant made of cortical bone for 
insertion at least in part into an implantation space formed across the height of a disc space 
between adjacent vertebral bodies of a human spine, the vertebral bodies having an anterior 
aspect and a posterior aspect, said implant comprising: 

a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed at least in part within and across the height of the disc space to contact and support the 
adjacent vertebral bodies, said upper and lower portions being non-arcuate along at least a 
portion of the length of said implant; 

an interior facing side, an exterior facing side opposite said interior side, and a 
maximum width therebetween, said maximum width of said implant being less than 
approximately one-half of the width of the adjacent vertebral bodies into which said implant 
is adapted to be inserted, said interior and exterior sides connecting said upper and lower 
portions and said leading and trailing ends, said leading end having a generally straight 
portion from side to side, said interior side forming a corner with said generally straight 
portion of said leading end, said interior side adapted to be oriented toward an interior side of 
another implant when inserted within the disc space; 

said implant being manufactured from a bone ring obtained from a major long bone of 
a human having a medullary canal, said interior side of said implant including at least a 
portion of the medullary canal so that when said implant is placed side by side another 
implant having an interior side including at least a portion of a medullary canal a passage is 
formed adapted to hold bone growth promoting material for permitting for the growth of bone 
from vertebral body to vertebral body through said passage. 
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73. (Previously Presented) The implant of claim 72, wherein said straight portion 
of said leading end is generally oriented at 90 degrees to the mid-longitudinal axis of said 
implant. 

74. (Previously Presented) The implant of claim 72, wherein at least a portion of 
said leading end has a reduced height to facilitate insertion of said implant between the two 
adjacent vertebral bodies. 

75. (Previously Presented) The implant of claim 72, wherein said trailing end is at 
least in part straight from side to side. 

76. (Previously Presented) The implant of claim 72, wherein said trailing end is 
asymmetrical side to side. 

77. (Previously Presented) The implant of claim 72, wherein the trailing end is 
adapted to conform from side to side to at least a portion of the peripheral contour of at least 
one of the anterior and posterior aspects of the vertebral bodies adjacent a disc space into 
which said implant is inserted. 

78. (Previously Presented) The implant of claim 72, wherein said at least one of 
said interior and exterior sides is at least in part straight. 

79. (Previously Presented) The implant of claim 72, wherein at least one of said 
interior and exterior sides is at least in part oriented generally parallel to the mid-longitudinal 
axis of said implant. 

80. (Previously Presented) The implant of claim 72, wherein said upper and lower 
surfaces include at least one opening in communication with one another to permit for the 
growth of bone from vertebral body to vertebral body through said implant. 
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8 1 . (Previously Presented) The implant of claim 72, wherein said implant has a 
maximum length less than and approximating the posterior to anterior depth of the vertebral 
bodies. 

82. (Previously Presented) The implant of claim 72, further comprising a bone 
engaging surface formed on the exterior of at least said upper and lower portions for engaging 
the adjacent vertebral bodies, said bone engaging surface including at least one of a 
protrusion, a ratchet, a spike, a spline, surface roughenings, and knurling. 

83. (Previously Presented) The implant of claim 72, wherein said implant 
comprises at least in part of a bone growth promoting material. 

84. (Previously Presented) The implant of claim 83, wherein said bone growth 
promoting material is selected from one of bone, bone derived products, demineralized bone 
matrix, mineralizing proteins, ossifying proteins, bone morphogenetic protein, and 
hydroxyapatite. 

85. (Previously Presented) The implant of claim 72, in combination with a bone 
growth promoting material. 

86. (Previously Presented) The implant of claim 85, wherein said bone growth 
promoting material is selected from one of bone, bone derived products, demineralized bone 
matrix, mineralizing proteins, ossifying proteins, bone morphogenetic protein, and 
hydroxyapatite. 

87. (Previously Presented) The implant of claim 72, wherein said implant is treated 
with a bone growth promoting substance. 

88. (Previously Presented) The implant of claim 72, wherein said implant is at 
least in part resorbable. 
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89. (Previously Presented) The implant of claim 72, wherein at least a portion of 
said implant is treated to promote bone ingrowth between said implant and said adjacent 
vertebral bodies. 

90. (Previously Presented) The implant of claim 72, further in combination with at 
least one spinal fixation implant. 

91. (Previously Presented) An interbody spinal implant made of bone composite 
material for insertion at least in part into an implantation space formed across the height of a 
disc space between adjacent vertebral bodies of a human spine, the vertebral bodies having an 
anterior aspect and a posterior aspect, said implant comprising: a leading end for insertion 
first into the disc space, a trailing end opposite said leading end, said implant having a length 
along a mid-longitudinal axis of said implant from said leading end to said trailing end; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed within the disc space to contact and support the adjacent vertebral bodies, said upper 
and lower portions being non-arcuate along at least a portion of the length of said implant; 

an interior side, an exterior side opposite said interior side, and a maximum width 
therebetween, said maximum width of said implant being less than approximately one-half of 
the width of the adjacent vertebral bodies into which said implant is adapted to be inserted, 
said interior and exterior sides connecting said upper and lower portions and said leading and 
trailing ends, said leading end having a generally straight portion from side to side, said 
interior side forming a corner with said generally straight portion of said leading end, said 
interior side adapted to be oriented toward an interior side of another implant when inserted 
within the disc space; 

said implant being manufactured from a bone composite material, said interior side of 
said implant including a recess so that when said implant is placed side by side another 
implant having an interior side including a recess a passage is formed adapted to hold bone 
growth promoting material for permitting for the growth of bone from vertebral body to 
vertebral body through said passage. 
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92. (Previously Presented) The implant of claim 91, wherein said bone composite 
material includes at least one of cortical bone and bone particles. 

93. (Previously Presented) The implant of claim 91, further comprising a binding 
material. 

94. (Previously Presented) The implant of claim 93, wherein said binding material 
is at least one of bioactive and bioresorbable. 

95. (Previously Presented) The implant of claim 91, wherein said trailing end is at 
least in part straight from side to side. 

96. (Previously Presented) The implant of claim 91, wherein said trailing end is 
asymmetrical side to side. 

97. (Previously Presented) The implant of claim 91, wherein the trailing end is 
adapted to conform from side to side to at least a portion of the peripheral contour of at least 
one of the anterior and posterior aspects of the vertebral bodies adjacent a disc space into 
which said implant is inserted. 

98. (Previously Presented) The implant of claim 9 1 , wherein said at least one of 
said interior and exterior sides is at least in part straight. 

99. (Previously Presented) The implant of claim 91, wherein at least one of said 
interior and exterior sides is at least in part oriented generally parallel to the mid-longitudinal 
axis of said implant. 
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1 00. (Previously Presented) The implant of claim 9 1 , wherein at least a portion of 
said upper and lower surfaces are in an angular relationship to each other from trailing end to 
leading end for allowing angulation of the adjacent vertebral bodies relative to each other. 

101. (Previously Presented) The implant of claim 91, wherein said implant has a 
maximum length less than and approximating the posterior to anterior depth of the vertebral 
bodies. 

1 02. (Previously Presented) The implant of claim 9 1 , further comprising a bone 
engaging surface formed on the exterior of at least said upper and lower portions for engaging 
the adjacent vertebral bodies, said bone engaging surface including at least one of a 
protrusion, a ratchet, a spike, a spline, surface roughenings, and knurling. 

103. (Previously Presented) The implant of claim 91, wherein said implant 
comprises at least in part of a bone growth promoting material. 

1 04. (Previously Presented) The implant of claim 1 03, wherein said bone growth 
promoting material is selected from one of bone, bone derived products, demineralized bone 
matrix, mineralizing proteins, ossifying proteins, bone morphogenetic protein, hydroxyapatite, 
and genes coding for the production of bone. 

105. (Previously Presented) The implant of claim 91 , in combination with a bone 
growth promoting material. 

106. (Previously Presented) The implant of claim 105, wherein said bone growth 
promoting material is selected from one of bone, bone derived products, demineralized bone 
matrix, mineralizing proteins, ossifying proteins, bone morphogenetic protein, hydroxyapatite, 
and genes coding for the production of bone. 
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107. (Previously Presented) The implant of claim 91, wherein said implant is treated 
with a bone growth promoting substance. 

108. (Previously Presented) The implant of claim 91 , wherein said implant is at 
least in part resorbable. 

109. (Previously Presented) The implant of claim 91 , wherein at least a portion of 
said implant is treated to promote bone ingrowth between said implant and said adjacent 
vertebral bodies. 

1 1 0. (Previously Presented) The implant of claim 91 , further in combination with at 
least one spinal fixation implant. 

111. (Previously Presented) A pair of interbody spinal implants made of a bone 
composite material for insertion at least in part across the height of a disc space between 
adjacent vertebral bodies of a human spine, the vertebral bodies having an anterior aspect, a 
posterior aspect, and a depth therebetween, each of said implants comprising: 

a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end, said length of said implant being greater than one half the 
depth of the vertebral bodies adjacent the disc space into which said implant is adapted to be 
inserted; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed at least in part within and across the height of the disc space to contact and support the 
adjacent vertebral bodies, said upper and lower portions being non-arcuate along at least a 
portion of the length of said implant; 

an interior side, an exterior side opposite said interior side, and a maximum width 
therebetween, said maximum width of said implant being less than approximately one-half of 
the width of the adjacent vertebral bodies into which said implant is adapted to be inserted, 
said interior and exterior sides connecting said upper and lower portions and said leading and 
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trailing ends, said leading end being asymmetrical from side to side, said interior side adapted 
to be oriented toward an interior side of another implant when inserted within the disc space; 
and 

said implant being manufactured from a bone composite material, said interior side of 
said implant including a recess, said interior side of said implant including a recess so that 
when said implant is placed side by side another implant having an interior side including a 
recess a passage is formed adapted to hold bone growth promoting material for permitting for 
the growth of bone from vertebral body to vertebral body through said passage; and the 
combined width of said pair of said implants being greater than one half the width of the 
adjacent vertebral bodies into which said implants are adapted to be inserted. 

112. (Previously Presented) The implant of claim 111, wherein said bone composite 
material includes at least one of cortical bone and bone particles. 

113. (Previously Presented) The implant of claim 111, further comprising a binding 
material. 

114. (Previously Presented) The implant of claim 111, wherein said binding 
material is at least one of bioactive and bioresorbable. 

115. (Previously Presented) The implant of claim 111, wherein said leading end 
includes a generally straight portion from side to side. 

1 16. (Previously Presented) The implant of claim 1 12, wherein said straight portion 
of said leading end is generally oriented at 90 degrees to the mid-longitudinal axis of said 
implant. 

1 1 7. (Previously Presented) The implant of claim 111, wherein at least a portion of 
said leading end has a reduced height to facilitate insertion of said implant between the two 

Amendment p age 1 0 of 32 

Serial No. 10/699,175 

OPEN INTERVERTEBRAL SPACER 

Our Ref: MSDI-434/PC3 16.08 



adjacent vertebral bodies. 



118. (Previously Presented) The implant of claim 111, wherein said trailing end is at 
least in part straight from side to side. 

119. (Previously Presented) The implant of claim 111, wherein said trailing end is 
asymmetrical side to side. 

120. (Previously Presented) The implant of claim 111, wherein the trailing end is 
adapted to conform from side to side to at least a portion of the peripheral contour of at least 
one of the anterior and posterior aspects of the vertebral bodies adjacent a disc space into 
which said implant is inserted. 

121. (Previously Presented) The implant of claim 111, wherein said at least one of 
said interior and exterior sides is at least in part straight. 

122. (Previously Presented) The implant of claim 111, wherein at least one of said 
interior and exterior sides is at least in part oriented generally parallel to the mid-longitudinal 
axis of said implant. 

123. (Previously Presented) The implant of claim 111, wherein at least a portion of 
said upper and lower surfaces are in an angular relationship to each other from trailing end to 
leading end for allowing angulation of the adjacent vertebral bodies relative to each other. 

124. (Previously Presented) The implant of claim 111, wherein said implant has a 
maximum length less than and approximating the posterior to anterior depth of the vertebral 
bodies. 

125. (Previously Presented) The implant of claim 111, further comprising a bone 
engaging surface formed on the exterior of at least said upper and lower portions for engaging 
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the adjacent vertebral bodies, said bone engaging surface including at least one of a 
protrusion, a ratchet, a spike, a spline, surface roughenings, and knurling. 

126. (Previously Presented) The implant of claim 111, wherein said implant 
comprises at least in part of a bone growth promoting material. 

127. (Previously Presented) The implant of claim 126, wherein said bone growth 
promoting material is selected from one of bone, bone derived products, demineralized bone 
matrix, mineralizing proteins, ossifying proteins, bone morphogenetic protein, and 
hydroxy apatite. 

128. (Previously Presented) The implant of claim 1 1 1, in combination with a bone 
growth promoting material. 

129. (Previously Presented) The implant of claim 128, wherein said bone growth 
promoting material is selected from one of bone, bone derived products, demineralized bone 
matrix, mineralizing proteins, ossifying proteins, bone morphogenetic protein, and 
hydroxyapatite. 

130. (Previously Presented) The implant of claim 111, wherein said implant is 
treated with a bone growth promoting substance. 

131. (Previously Presented) The implant of claim 111, wherein said implant is at 
least in part resorbable. 

132. (Previously Presented) The implant of claim 111, wherein at least a portion of 
said implant is treated to promote bone ingrowth between said implant and said adjacent 
vertebral bodies. 
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133. (Previously Presented) The implant of claim 111, further in combination with 
at least one spinal fixation implant. 

134. (Previously Presented) An interbody spinal implant made of cortical bone for 
insertion at least in part into an implantation space formed across the height of a disc space 
between adjacent vertebral bodies of a human spine, the vertebral bodies having an anterior 
aspect and a posterior aspect, said implant comprising: 

a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed at least in part within and across the height of the disc space to contact and support the 
adjacent vertebral bodies, said upper and lower portions being non-arcuate along at least a 
portion of the length of said implant; 

an interior facing side, an exterior facing side opposite said interior side, and a 
maximum width therebetween, said maximum width of said implant being less than 
approximately one-half of the width of the adjacent vertebral bodies into which said implant 
is adapted to be inserted, said interior and exterior sides connecting said upper and lower 
portions and said leading and trailing ends, said leading end having a generally straight 
portion from side to side, a portion of said exterior side being in a plane generally parallel to 
the mid-longitudinal axis, said portion of said exterior side intersecting said generally straight 
portion of said leading end and forming a corner with said generally straight portion of said 
leading end, said interior side adapted to be oriented toward an interior side of another 
implant when inserted within the disc space; 

said implant being manufactured from a bone ring obtained from a major long bone of 
a human having a medullary canal, said interior side of said implant including at least a 
portion of the medullary canal so that when said implant is placed side by side another 
implant having an interior side including at least a portion of a medullary canal a passage is 
formed adapted to hold bone growth promoting material for permitting for the growth of bone 
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from vertebral body to vertebral body through said passage. 

135. (Previously Presented) An interbody spinal implant made of cortical bone for 
insertion at least in part into an implantation space formed across the height of a disc space 
between adjacent vertebral bodies of a human spine, the vertebral bodies having an anterior 
aspect and a posterior aspect, said implant comprising: 

a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed at least in part within and across the height of the disc space to contact and support the 
adjacent vertebral bodies, said upper and lower portions being flattened along at least a 
portion of the length of said implant; 

an interior facing side and an exterior facing side opposite said interior side, said 
interior and exterior facing sides connecting said upper and lower portions and said leading 
and trailing ends, said leading end having a generally straight portion from side to side, said 
interior side forming a corner with said generally straight portion of said leading end, said 
interior side adapted to be oriented toward an interior side of another implant when inserted 
within the disc space; 

. said implant being manufactured from a bone ring obtained from a major long bone of 
a human having a medullary canal, said interior side of said implant including at least a 
portion of the medullary canal so that when said implant is placed side by side another 
implant having an interior side including at least a portion of a medullary canal a passage is 
formed adapted to hold bone growth promoting material for permitting for the growth of bone 
from vertebral body to vertebral body through said passage. 

136. (New) An interbody spinal implant made of cortical bone for insertion at least 
in part into an implantation space formed across the height of a disc space between adjacent 
vertebral bodies of a human spine, the vertebral bodies having an anterior aspect and a 
posterior aspect, said implant comprising: 
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a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed at least in part within and across the height of the disc space to contact and support the 
adjacent vertebral bodies, said upper and lower portions being non-arcuate along at least a 
portion of the length of said implant; 

an interior facing side, an exterior facing side opposite said interior side, and a 
maximum width therebetween, said maximum width of said implant being less than 
approximately one-half of the width of the adjacent vertebral bodies into which said implant 
is adapted to be inserted, said interior and exterior sides connecting said upper and lower 
portions and said leading and trailing ends, said leading end having a generally straight 
portion from side to side, a portion of said exterior side being in a plane generally parallel to 
the mid-longitudinal axis, said portion of said exterior side intersecting said generally straight 
portion of said leading end and forming a corner with said generally straight portion of said 
leading end, said interior side adapted to be oriented toward an interior side of another 
implant when inserted within the disc space; 

said trailing end being adapted to conform from side to side to at least a portion of the 
peripheral contour of at last one of the anterior and posterior aspects of the vertebral bodies 
adjacent a disc space into which said implant is inserted; 

said implant being manufactured from a bone ring obtained from a major long bone of 
a human having a medullary canal, said interior side of said implant including at least a 
portion of the medullary canal so that when said implant is placed side by side another 
implant having an interior side including at least a portion of a medullary canal a passage is 
formed adapted to hold bone growth promoting material for permitting for the growth of bone 
from vertebral body to vertebral body through said passage. 

137. (New) The implant of claim 136, wherein said straight portion of said leading 
end is generally oriented at 90 degrees to the mid-longitudinal axis of said implant. 
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138. (New) The implant of claim 136, wherein at least a portion of said leading end 
has a reduced height to facilitate insertion of said implant between the two adjacent vertebral 
bodies. 

139. (New) The implant of claim 136, wherein said trailing end is at least in part 
straight from side to side. 

140. (New) The implant of claim 136, wherein said trailing end is asymmetrical side 

to side. 

141. (New) The implant of claim 136, wherein said interior side is at least in part 
straight. 

142. (New) The implant of claim 136, wherein said interior side is at least in part 
oriented generally parallel to the mid-longitudinal axis of said implant. 

143. (New) The implant of claim 136, wherein said interior and exterior sides are at 
least in part generally parallel one another. 

144. (New) The implant of claim 136, wherein at least a portion of said upper and 
lower surfaces are in an angular relationship to each other from trailing end to leading end for 
allowing angulation of the adjacent vertebral bodies relative to each other. 

145. (New) The implant of claim 136, wherein said upper and lower surfaces 
include at least one opening in communication with one another to permit for the growth of 
bone from vertebral body to vertebral body through said implant. 

146. (New) The implant of claim 136, wherein said implant has a maximum length 
less than and approximating the posterior to anterior depth of the vertebral bodies. 
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147. (New) The implant of claim 136, further comprising a bone engaging surface 
formed on the exterior of at least said upper and lower portions for engaging the adjacent 
vertebral bodies, said bone engaging surface including at least one of a protrusion, a ratchet, a 
spike, a spline, surface roughenings, and knurling. 

148. (New) The implant of claim 136, wherein said implant comprises at least in 
part of a bone growth promoting material. 

149. (New) The implant of claim 148, wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 

1 50. (New) The implant of claim 1 36, in combination with a bone growth 
promoting material. 

151. (New) The implant of claim 1 50, wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 

152. (New) The implant of claim 136, wherein said implant is treated with a bone 
growth promoting substance. 

1 53. (New) The implant of claim 1 36, wherein said implant is at least in part 
resorbable. 

154. (New) The implant of claim 136, wherein at least a portion of said implant is 
treated to promote bone ingrowth between said implant and said adjacent vertebral bodies. 

155. (New) The implant of claim 136, further in combination with at least one 
spinal fixation implant. 
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156. (New) An interbody spinal implant made of cortical bone for insertion at least 
in part across the height of a disc space between adjacent vertebral bodies of a human spine, 
the vertebral bodies having an anterior aspect and a posterior aspect, said implant comprising: 

a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed at least in part within and across the height of the disc space to contact and support the 
adjacent vertebral bodies; 

an interior side, an exterior side opposite said interior side, and a maximum width 
therebetween, said maximum width of said implant being less than one-half of the width of 
the adjacent vertebral bodies into which said implant is adapted to be inserted, said interior 
and exterior sides connecting said upper and lower portions and said leading and trailing ends, 
said leading end having a shape that is asymmetrical from side to side, said trailing end 
having a shape from side to side different than the shape of said leading end, said interior side 
adapted to be oriented toward an interior side of another implant when inserted within the disc 
space, said upper and lower portions being non-arcuate from said to side; 

said implant being manufactured from a bone ring obtained from a major long bone of 
a human having a medullary canal, said interior side of said implant including at least a 
portion of the medullary canal so that when said implant is placed side by side another 
implant having an interior side including at least a portion of a medullary canal a passage is 
formed adapted to hold bone growth promoting material for permitting for the growth of bone 
from vertebral body to vertebral body through said passage. 

157. (New) The implant of claim 156, wherein said leading end includes a generally 
straight portion from side to side. 

158. (New) The implant of claim 1 57, wherein said straight portion of said leading 
end is generally oriented at 90 degrees to the mid-longitudinal axis of said implant. 
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1 59. (New) The implant of claim 1 56, wherein at least a portion of said leading end 
has a reduced height to facilitate insertion of said implant between the two adjacent vertebral 
bodies. 

160. (New) The implant of claim 156, wherein said trailing end is at least in part 
straight from side to side. 

161. (New) The implant of claim 156, wherein said trailing end is configured in the 
shape of a half circle from side to side. 

162. (New) The implant of claim 1 56, wherein said trailing end is asymmetrical side 

to side. 

163. (New) The implant of claim 156, wherein the trailing end is adapted to 
conform from side to side to at least a portion of the peripheral contour of at least one of the 
anterior and posterior aspects of the vertebral bodies adjacent a disc space into which said 
implant is inserted. 

164. (New) The implant of claim 156, wherein said at least one of said interior and 
exterior sides is at least in part straight. 

165. (New) The implant of claim 156, wherein at least one of said interior and 
exterior sides is at least in part oriented generally parallel to the mid-longitudinal axis of said 
implant. 

166. (New) The implant of claim 156, wherein said interior and exterior sides are at 
least in part generally parallel to one another. 

167. (New) The implant of claim 1 56, wherein at least a portion of said upper and 
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lower surfaces are in an angular relationship to each other from trailing end to leading end for 
allowing angulation of the adjacent vertebral bodies relative to each other. 

168. (New) The implant of claim 156, wherein said upper and lower surfaces 
include at least one opening in communication with one another to permit for the growth of 
bone from vertebral body to vertebral body through said implant. 

169. (New) The implant of claim 156, wherein said implant has a maximum length 
less than and approximating the posterior to anterior depth of the vertebral bodies. 

170. (New) The implant of claim 156, further comprising a bone engaging surface 
formed on the exterior of at least said upper and lower portions for engaging the adjacent 
vertebral bodies, said bone engaging surface including at least one of a protrusion, a ratchet, a 
spike, a spline, surface roughenings, and knurling. 

171. (New) The implant of claim 156, wherein said implant comprises at least in 
part of a bone growth promoting material. 

172. (New) The implant of claim 171, wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 

173. (New) The implant of claim 156, in combination with a bone growth 
promoting material. 

1 74. (New) The implant of claim 173, wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 
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175. (New) The implant of claim 156, wherein said implant is treated with a bone 
growth promoting substance. 

176. (New) The implant of claim 156, wherein said implant is at least in part 
resorbable. 

177. (New) The implant of claim 156, wherein at least a portion of said implant is 
treated to promote bone ingrowth between said implant and said adjacent vertebral bodies. 

178. (New) The implant of claim 156, further in combination with at least one 
spinal fixation implant. 

179. (New) An interbody spinal implant made of bone composite material for 
insertion at least in part into an implantation space formed across the height of a disc space 
between adjacent vertebral bodies of a human spine, the vertebral bodies having an anterior 
aspect and a posterior aspect, said implant comprising: 

a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed within the disc space to contact and support the adjacent vertebral bodies, said upper 
and lower portions being non-arcuate along at least a portion of the length of said implant; 

an interior side, an exterior side opposite said interior side, and a maximum width 
therebetween, said maximum width of said implant being less than approximately one-half of 
the width of the adjacent vertebral bodies into which said implant is adapted to be inserted, 
said interior and exterior sides connecting said upper and lower portions and said leading and 
trailing ends, said leading end having a generally straight portion from side to side, a portion 
of said exterior side being in a plane generally parallel to the mid-longitudinal axis, said 
portion of said exterior side intersecting said generally straight portion of said leading end and 
forming a corner with said generally straight portion of said leading end, said interior side 
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adapted to be oriented toward an interior side of another implant when inserted within the disc 
space; 

said trailing end being adapted to conform from side to side to at least a portion of the 
peripheral contour of at least one of the anterior and posterior aspects of the vertebral bodies 
adjacent a disc space into which said implant is inserted; 

said implant being manufactured from a bone composite material, said interior side of 
said implant including a recess so that when said implant is placed side by side another 
implant having an interior side including a recess a passage is formed adapted to hold bone 
growth promoting material for permitting for the growth of bone from vertebral body to 
vertebral body through said passage. 

1 80. (New) The implant of claim 179, wherein said bone composite material 
includes at least one of cortical bone fibers, bone filaments, bone particles and bone dust. 

181. (New) The implant of claim 1 79, further comprising a binding material. 

182. (New) The implant of claim 181, wherein said binding material is at least one 
of bioactive and bioresorbable. 

183. (New) The implant of claim 179, wherein said straight portion of said leading 
end is generally oriented at 90 degrees to the mid-longitudinal axis of said implant. 

184. (New) The implant of claim 179, wherein at least a portion of said leading end 
has a reduced height to facilitate insertion of said implant between the two adjacent vertebral 
bodies. 

185. (New) The implant of claim 179, wherein said trailing end is at least in part 
straight from side to side. 
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1 86. (New) The implant of claim 1 79, wherein said trailing end is configured in the 
shape of a half circle from side to side. 

1 87. (New) The implant of claim 179, wherein said trailing end is asymmetrical side 

to side. 

1 88. (New) The implant of claim 1 79, wherein said interior side is at least in part 
straight. 

1 89. (New) The implant of claim 1 79, wherein said interior side is at least in part 
oriented generally parallel to the mid-longitudinal axis of said implant. 

190. (New) The implant of claim 179, wherein said interior and exterior sides are at 
least in part generally parallel to one another. 

191. (New) The implant of claim 179, wherein at least a portion of said upper and 
lower surfaces are in an angular relationship to each other from trailing end to leading end for 
allowing angulation of the adjacent vertebral bodies relative to each other. 

192. (New) The implant of claim 179, wherein said upper and lower surfaces 
include at least one opening in communication with one another to permit for the growth of 
bone from vertebral body to vertebral body through said implant. 

193. (New) The implant of claim 179, wherein said implant has a maximum length 
less than and approximating the posterior to anterior depth of the vertebral bodies. 

194. (New) The implant of claim 179, further comprising a bone engaging surface 
formed on the exterior of at least said upper and lower portions for engaging the adjacent 
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vertebral bodies, said bone engaging surface including at least one of a protrusion, a ratchet, a 
spike, a spline, surface roughenings, and knurling. 

195. (New) The implant of claim 179, wherein said implant comprises at least in 
part of a bone growth promoting material. 

196. (New) The implant of claim 195, wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 

197. (New) The implant of claim 179, in combination with a bone growth 
promoting material. 

198. (New) The implant of claim 197, wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 

199. (New) The implant of claim 179, wherein said implant is treated with a bone 
growth promoting substance. 

200. (New) The implant of claim 179, wherein said implant is at least in part 
resorbable. 

20 1 . (New) The implant of claim 1 79, wherein at least a portion of said implant is 
treated to promote bone ingrowth between said implant and said adjacent vertebral bodies. 

202. (New) The implant of claim 179, further in combination with at least one 
spinal fixation implant. 
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203,. (New) A pair of interbody spinal implants made of a bone composite material 
for insertion at least in part across the height of a disc space between adjacent vertebral bodies 
of a human spine, the vertebral bodies having an anterior aspect, a posterior aspect, and a 
depth therebetween, each of said implants comprising: 

a leading end for insertion first into the disc space, a trailing end opposite said leading 
end, said implant having a length along a mid-longitudinal axis of said implant from said 
leading end to said trailing end, said length of said implant being greater than one half the 
depth of the vertebral bodies adjacent the disc space into which said implant is adapted to be 
inserted; 

opposed upper and lower portions between said leading and trailing ends adapted to be 
placed at least in part within and across the height of the disc space to contact and support the 
adjacent vertebral bodies; 

an interior side, an exterior side opposite said interior side, and a maximum width 
therebetween, said maximum width of said implant being less than approximately one-half of 
the width of the adjacent vertebral bodies into which said implant is adapted to be inserted, 
said interior and exterior sides connecting said upper and lower portions and said leading and 
trailing ends, said leading end having a shape this is asymmetrical from side to side, said 
trailing end having a shape from side to side different than the shape of said leading end, said 
interior side adapted to be oriented toward an interior side of another implant when inserted 
within the disc space, said upper and lower portions being non-arcuate from side to side; and 

said implant being manufactured from a bone composite material, said interior side of 
said implant including a recess so that when said implant is placed side by side another 
implant having an interior side including a recess a passage is formed adapted to hold bone 
growth promoting material for permitting for the growth of bone from vertebral body to 
vertebral body through said passage; and 

the combined width of said pair of said implants being greater than one half the width 
of the adjacent vertebral bodies into which said implants are adapted to be inserted. 

204. (New) The implant of claim 203, wherein said bone composite material 
includes at least one of cortical bone fibers, bone filaments, bone particles and bone dust. 
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205. 



(New) The implant of claim 203, further comprising a binding material. 



206. (New) The implant of claim 205, wherein said binding material is at least one 
of bioactive and bioresorbable. 

207. (New) The implant of claim 203, wherein said leading end includes a generally 
straight portion from side to side. 

208. (New) The implant of claim 207, wherein said straight portion of said leading 
end is generally oriented at 90 degrees to the mid-longitudinal axis of said implant. 

209. (New) The implant of claim 203, wherein at least a portion of said leading end 
has a reduced height to facilitate insertion of said implant between the two adjacent vertebral 
bodies. 

210. (New) The implant of claim 203, wherein said trailing end is at least in part 
straight from side to side. 

211. (New) The implant of claim 203, wherein said trailing end is configured in the 
shape of a half circle from side to side. 

212. (New) The implant of claim 203, wherein said trailing end is asymmetrical side 

to side. 

213. (New) The implant of claim 203, wherein the trailing end is adapted to 
conform from side to side to at least a portion of the peripheral contour of at least one of the 
anterior and posterior aspects of the vertebral bodies adjacent a disc space into which said 
implant is inserted. 
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214. (New) The implant of claim 203, wherein said at least one of said interior and 
exterior sides is at least in part straight. 

215. (New) The implant of claim 203, wherein at least one of said interior and 
exterior sides is at least in part oriented generally parallel to the mid-longitudinal axis of said 
implant. 

216. (New) The implant of claim 203, wherein said interior and exterior sides are at 
least in part generally parallel to one another. 

217. (New) The implant of claim 203, wherein at least a portion of said upper and 
lower surfaces are in an angular relationship to each other from trailing end to leading end for 
allowing angulation of the adjacent vertebral bodies relative to each other. 

218. (New) The implant of claim 203, wherein said upper and lower surfaces 
include at least one opening in communication with one another to permit for the growth of 
bone from vertebral body to vertebral body through said implant. 

219. (New) The implant of claim 203, wherein said implant has a maximum length 
less than and approximating the posterior to anterior depth of the vertebral bodies. 

220. (New) The implant of claim 203, further comprising a bone engaging surface 
formed on the exterior of at least said upper and lower portions for engaging the adjacent 
vertebral bodies, said bone engaging surface including at least one of a protrusion, a ratchet, a 
spike, a spline, surface roughenings, and knurling. 

221. (New) The implant of claim 203, wherein said implant comprises at least in 
part of a bone growth promoting material. 
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222. (New) The implant of claim 22 1 , wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 

223. (New) The implant of claim 203, in combination with a bone growth 
promoting material. 

224. (New) The implant of claim 223, wherein said bone growth promoting material 
is selected from one of bone, bone derived products, demineralized bone matrix, mineralizing 
proteins, ossifying proteins, bone morphogenetic protein, and hydroxyapatite. 

225. (New) The implant of claim 203, wherein said implant is treated with a bone 
growth promoting substance. 

226. (New) The implant of claim 203, wherein said implant is at least in part 
resorbable. 

227. (New) The implant of claim 203, wherein at least a portion of said implant is 
treated to promote bone ingrowth between said implant and said adjacent vertebral bodies. 

228. (New) The implant of claim 203, further in combination with at least one 
spinal fixation implant. 

229. (New) The implant of claim 136, wherein said trailing end is curved from side 
to side along a majority of the width of said implant. 

230. (New) The implant of claim 136, wherein said implant has a maximum length 
greater than the maximum width of said implant. 
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231. (New) The implant of claim 147, wherein said bone engaging surface includes 
a plurality of ratchets, said ratchets being at least in part forward-facing. 

232. (New) The implant of claim 136, wherein said implant has a horizontal mid- 
longitudinal plane, each of said upper and lower surfaces being in angular relationship relative 
to the horizontal mid-longitudinal plane of said implant to allow for angulation of the adjacent 
vertebral bodies relative to each other. 

233. (New) The implant of claim 156, wherein said trailing end is curved from side 
to side along a majority of the width of said implant. 

234. (New) The implant of claim 156, wherein said implant has a maximum length 
greater than the maximum width of said implant. 

235. (New) The implant of claim 170, wherein said bone engaging surface includes 
a plurality of ratchets, said ratchets being at least in part forward-facing. 

236. (New) The implant of claim 1 56, wherein said implant has a horizontal mid- 
longitudinal plane, each of said upper and lower surfaces being in angular relationship relative 
to the horizontal mid-longitudinal plane of said implant to allow for angulation of the adjacent 
vertebral bodies relative to each other. 

237. (New) The implant of claim 156, wherein said implant includes at least 40 
percent of the bone ring from which it is being formed. 

238. (New) The implant of claim 157, wherein each of said leading end and said 
trailing end is at least in part curved from side to side, the curve of said leading end having a 
radius of curvature different than the radius of curvature of said trailing end. 

239. (New) The implant of claim 179, wherein said trailing end is curved from side 
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to side along a majority of the width of said implant. 

240. (New) The implant of claim 179, wherein said implant has a maximum length 
greater than the maximum width of said implant. 

241 . (New) The implant of claim 194, wherein said bone engaging surface includes 
a plurality of ratchets, said ratchets being at least in part forward-facing. 

242. (New) The implant of claim 179, wherein said implant has a horizontal mid- 
longitudinal plane, each of said upper and lower surfaces being in angular relationship relative 
to the horizontal mid-longitudinal plane of said implant to allow for angulation of the adjacent 
vertebral bodies relative to each other. 

243. (New) The implant of claim 203, wherein said trailing end is curved from side 
to side along a majority of the width of said implant. 

244. (New) The implant of claim 203, wherein said implant has a maximum length 
greater than the maximum width of said implant. 

245. (New) The implant of claim 220, wherein said bone engaging surface includes 
a plurality of ratchets, said ratchets being at least in part forward-facing. 

246. (New) The implant of claim 203, wherein said implant has a horizontal mid- 
longitudinal plane, each of said upper and lower surfaces being in angular relationship relative 
to the horizontal mid-longitudinal plane of said implant to allow for angulation of the adjacent 
vertebral bodies relative to each other. 

247. (New) The implant of claim 203, wherein said implant includes at least 40 
percent of the bone ring from which it is being formed. 
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248. (New) The implant of claim 203, wherein each of said leading end and said 
trailing end is at least in part curved from side to side, the curve of said leading end having a 
radius of curvature different than the radius of curvature of said trailing end. 
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